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[57] ABSTRACT 
A method and apparatus whereby information appear 
ing on a CRT screen (410) is separately displayed in 
braille, using a braille web (100) in a loop form and 
made partly or wholly from a shape memory resin. The 
information from a CRT screen (410) is input to the web 
(100) by a braille printer (300) at a temperature within a 
range below the glass transition temperature of the 
resin. After the information has been read by the user, 
the displayed web portion is heated above the glass 
transition temperature by a heating roller (200) so that 
the web recovers its original, non-braille shape. The 
web is conveyed by a driving roller (210) along with the 
heating roller (200) and a driven roller (220) in the 
directions indicated by arrows in FIG. 1 for repeated 
use. 

5 Claims, 3 Drawing Sheets 
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METHOD AND APPARATUS FOR BRAILLE 
DISPLAY OF INFORMATION FROM CRT 

SCREEN 

BACKGROUND OF THE INVENTION 

The present invention relates to a method and an 
apparatus for separately displaying in braille the infor 
mation appearing on a cathode-ray-tube (CRT) screen, 
using a shape memory resin as a display medium. 
For the purposes of the invention the term “braille” is 

intended not merely to mean the braille in a limited 
sense but to encompass all other representations of char 
acters, symbols, and patterns in tangible forms for read 
ing by touch. By a “braille web” is meant any web or 
web-like layer for recording the braille. The expression 
“recovery of the braille web” is used to mean correct 
ing or erasing part or whole of the braille and allowing 
the web to recover its original, non-brailled shape. 

In order that a visually handicapped person may have 
an access to the information displayed on a CRT screen, 
it has been necessary to transcribe the information in 
braille or pin display characters that can be read via the 
?ngertips. Braille is a system of writing texts as combi 
nations of tangible symbols so devised that the visually 
handicapped person can read them by touch. The sym 
bols are represented each by a plurality of raised dots in 
a cell formed on a braille paper made chiefly of pulp 
?ber. 
A pin display is a device for projecting from a plate 

surface a plurality of pins in suitable combinations in the 
same arrangement as in braille. Transcription of the 
information appearing on a CRT screen into braille or 
pin display characters is a two-step practice, ?rst form 
ing braille codes from the text information using a cha~ 
racter/braille conversion software and then driving a 
braille printer or pin display for printing on braille 
paper or for pin displaying. 

Conventional methods of transcribing the informa 
tion from a CRT screen into braille or pin displaying 
have the following drawbacks. 
When printing with a braille printer, the braille paper 

must be replaced by a new, blank sheet each time the 
display on the CRT screen is shifted from scene to 
scene. Once printed, the ordinary braille paper cannot 
be reused, and this adds greatly to the cost of braille 
displaying of the information from a CRT that handles 
an enormous volume of data. Pin display, on the other 
hand, is a device only suited for displaying an amount of 
information enough for about one line at a time. It takes 
an unduly long period of time to display a CRT screen 
ful of information. Rebuilding the device to display the 
whole-screen information would make the construction 
so complex that the manufacture and maintenance 
would involve too much difficulties for the realization 
of the scheme. 

BRIEF SUMMARY OF THE INVENTION 

An object of the present invention, in view of the 
foregoing, is to provide a method and an apparatus for 
braille display of information appearing on a CRT 
screen, using a braille web made of a shape memory 
resin which permits the recorded braille characters to 
be easily erased and allows the web to recover its origi 
nal shape or non-recorded state for repetitive use. 
The above object is achieved by a method of the 

invention for braille display of information appearing 
on a CRT screen, which comprises converting the in 
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2 
formation into braille information, printing the braille 
information on a braille web of a shape memory resin by 
a braille printer, conveying the braille web in succession 
to a display window so that the user can read it, subse 
quently heating at least the printed area of the'braille 
web to a temperature above the glass transition temper 
ature of the shape memory resin so as to erase the re 
corded information and to restore the original, non 
recorded state of the web, and repeating the aforesaid 
steps, whereby the information on the CRT screen can 
be continuously displayed in braille. 
The above object is also achieved by an apparatus of 

the invention for braille display of information appear 
ing on a CRT screen, comprising a CRT display, a 
converter for converting the information on the CRT 
screen into braille information, a braille printer for 
printing the braille information from the converter on a 
braille web, braille web feeder means for continuously 
feeding the braille web formed from a shape memory 
resin to the braille printer, a display window disposed 
downstream of the braille printer to provide the user 
with an access to the braille information transcribed on 
the braille web, and a heater located further down 
stream of the display window to heat at least the printed 
area of the braille web. 
A shape memory resin markedly changes its modulus 

of elasticity below and above its glass transition region 
or a temperature range including its glass transition 
temperature T8. It is deformed with permanent strain 
when subjected to an external force at a temperature 
below the glass transition temperature Tg- ‘T he perma 
nent strain, however, disappears when the resin is 
heated above the glass transition temperature Tg. Thus 
the shape memory resin, after being deformed, can re 
cover its original shape on heating to a temperature 
above its glass transition temperature T8. 
When a material consisting partly or wholly of such 

a shape memory resin is formed into a sheet or web at a 
temperature below the glass transition temperature T8 
and is employed in place of the existing braille paper, it 
is possible to record in braille the information, including 
patterns, that appears on a CRT screen at room temper 
ature which is lower than the glass transition tempera 
ture Tg- Since the permanent strain that has resulted 
from the braille recording can be eliminated upon heat 
ing above the glass transition temperature T8, the braille 
web recovers its original shape. Consequently, the 
braille web can be used repeatedly, and the apparatus 
for the braille display of CRT-screen information can be 
simpli?ed in construction, and related costs are re 
duced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be described in detail 
with reference to the accompanying drawings wherein: 
FIG. 1 is a perspective view of the ?rst embodiment 

of the CRT information-braille display apparatus ac 
cording to the present invention; 
FIG. 2 is vertical cross-sectional view showing the 

essential parts of the ?rst embodiment of the invention; 
FIGS. 3(A) and 3(B) are detailed cross-sectional and 

side views, respectively, illustrating the construction of 
the printing section in the ?rst embodiment; and 
FIG. 4 is a vertical cross-sectional view of the essen 

tial parts of the second embodiment of the invention. 
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DETAILED DESCRIPTION OF PREFERRED 
EMBQDIMENTS 

FIG. 1 shows, in perspective, the ?rst embodiment of 
the CRT-information braille display apparatus of the 
invention, and FIG. 2 shows, in cross section, the essen 
tial parts of the embodiment. In these ?gures, an endless 
braille web 100 in loop form is made partly or wholly of 
a shape memory resin. It is driven by means of a heating 
roller 200 and driving roller 210, and guided by driven 
roller 220 in the directions indicated by the arrows in 
the ?gures. 

Information from a CRT screen 410 is transmitted 
through a cord 510 to a character-pattern/braille con 
verter 400, where it is converted to braille information. 
The latter then is sent via a cord 500 to a braille printer 
300. The braille printer 300 prints the inputted braille 
characters or graphical patterns onto the braille web 
100 in a temperature region below the glass transition 
temperature. As FIG. 3(A) shows, the printing is car 
ried out as a needle 330 moves reciprocatingly up and 
down and left to right. An upper presser plate 310 is 
located on the side of the braille web opposite to the 
needle 330 to provide protection for the web and ensure 
clear impression of the braille characters. The presser 
plate 310 is formed with grooves 311 as shown in FIG. 
3(B) to protect the braille information from being 
marred by scratching or catching of the braille web 100 
while being fed. 
The information 120 printed on the braille web 100 is 

conveyed to a display window 110 which is large 
enough to represent the whole data from the CRT 
screen 410 and allow the user ready access to the tangi 
ble information for reading. As indicated in FIG. 2, the 
display window 110 is protected with an outer frame 
420 secured partly or wholly to the housing of the 
braille display apparatus so as to keep the user’s hand off 
from the braille printer 300 or the heating roller 200. 
The window 110 is also protectively supported from 
below by an under plate 320 lest the braille web 100 be 
elongated by the ?ngertips that come in touch. 
The braille web 100 is driven from the display win 

dow 110 to the heating roller 200, where it is heated 
above the glass transition temperature to recover its 
original, non-brailled shape. The recovered braille web 
ismoved farther by the heating roller 200, driving roller 
210, and free roller 220 in the direction indicated by the 
arrows in FIG. 1 for repeated use. 
Another embodiment of the CRT-information braille 

display apparatus according to the invention is shown in 
FIG. 4 as a cross-sectional view of its essential parts. 
Here the braille web 100 is not in loop form but is 
wound up in a roll on a feed roller 250. The braille web 
100 unwound from the feed roller 250 is printed by a 
braille printer 300 and moved to‘ a display window 110 
for reading by the user. Next, the information transliter 
ated in braille is erased by the heating roller 200 and the 
web restores its original, non-brailled state. The web 
then is pulled by a roller 230 and rewound by a take-up 
roller 240 for recovery. 
The recovered roll of braille web 100 is set again on 

the feed roller 250 for repeated service. As a further 
alternative, this embodiment may dispense with the 
heating roller 200 so that, without the application of 
heat, the information transcribed on any desired web 
area can be stored unerased. 
As has been described concretely in connection with 

the embodiments of the present invention, the use of a 
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4 
braille web consisting wholly or partly of a shape mem 
ory resin permits the restoration of the pre-brailled state 
of the web by heating above the glass transition temper 
ature after the brailled information from a CRT screen 
has been read. Hence the advantage of continuously 
displaying the information from the CRT screen on a 
limited quantity of braille web. 
We claim: 
1. A method for displaying in braille information 

appearing on a CRT screen, comprising: 
converting information appearing on a CRT screen 

into braille information; 
providing a braille web of a shape memory resin 

having a glass transition temperature below which 
said memory resin is permanently deformable and 
above which said memory resin recovers the origi 
nal shape thereof; 

providing a braille printer and a display window; 
conveying said braille web in a web path to said 

braille printer and said display window so that a 
user can read printed braille information on said 
web at said display window; 

printing said braille information on said braille web 
by said braille printer; 

heating at least a printed area of said braille web 
containing said printed braille information down 
stream of said display window in said web path to 
a'temperature above said glass transition tempera 
ture to erase said printed braille information from 
said braille web and restore said braille web to the 
original, non-printed state thereof; and 

repeating said converting, conveying, printing, and 
heating steps so that said information on said CRT 
screen is continuously displayed in braille. 

2. An apparatus for displaying in braille information 
appearing on a CRT screen, comprising: 

a CRT screen; 
a converter for converting information on said CRT 

screen into braille information; 
a braille web of a shape memory resin; 
braille web feeder means for continuously feeding 

said braille web along a web path; 
a braille printer disposed adjacent said web path for 

printing said braille information from said con 
verter on said braille web; ’ 

a display window disposed downstream of said braille 
printer along said web path to provide a user with 
access to said braille information printed on said 
braille web; and 

heating means located downstream of said display 
window in the direction of and adjacent to said 
web path for heating at least a printed area of said 
braille web containing said printed information to 
erase said printed braille information from said 
web. 

3. The braille display apparatus as claimed in claim 2, 
wherein: 

said braille web feeder means comprises a plurality of 
rollers, one of said rollers being a driving roller; 
and 

said braille web comprises an endless loop extending 
in said web path around and engaging with said 
rollers. 

4. The braille display apparatus as claimed in claim 3, 
wherein: 

said heating means comprises one of said rollers being 
a heating roller disposed downstream of said dis 
play window. 
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rollers, one of said rollers being a feed roller and 
5. The braille display apparatus as claimed in claim 2, another of said rollers being a takcup roller; and 

said braille web is wound in the form of a roll on said 
wherein: feed roller for unrolling therefrom and is wound on 

5 said takeup roller for rewinding the unrolled web. 
i said braille web feeder means comprises a plurality of " ‘ * ‘ 
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